


Editorial

Events

After a slow start to the flying calendar things certainly burst into life over the summer. UKRA 2001, IRW
2001, the Canterbury Cup, and K-Lob 2001 (We hope to have a report in the next issue), not to mention
the numerous EARS and other club launches, have given us the opportunity to fly all the rockets we could.

Articles

Begging again? Sure, but it's for the benefit of the newsletter. We've had a bumper crop of articals
submitted recently. The temptation is to save them up so that we get a buffer for subsequent issues.
Fortunately (or unfortunately depending on how you see it) we've managed to resist that temptation, and
instead have boosted the size of the newsletter in recent issues. So, we're still short of articles!

Feedback

Even if you doen't feel able to contribute an article, how about an idea? What sort of articles would you
like to see? Any ideas you have to make 10...9...8... better will be much appreciated. In fact any sort of
feedback at all is extremely helpfull. Have you enjoyed recent issues? Which articles did you like? Which
ones did you find dull or irellevant? If you let us know, we can steer the newsletter in directions the
membership are interested in.

The Editor

Editorial Team
Content Editors | Pete & Angela Waddington
HTML Code Monkey | Darren J Longhorn

Newsletter Contacts
Submissions | newsletter@ukra.org.uk
Competitions | competition@ukra.org.uk

UKRA Contacts
Membership enquiries | membership@ukra.org.uk
General enquiries | enquiries@ukra.org.uk
Media enquiries | media@ukra.org.uk
Postal address | PO Box 1561, Sheffield, S11 7XA

Cover Photo: Pete Waddington's Estes Saturn V. (Photo courtesy of Pete Waddington)

Contents Photo: Not a photo at all, but a print of Roy's V2 Rocksim file.
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Video From Rockets

by Chris Eilbeck

Once upon a time it took a lot of skill, dedication
and effort to get video back from a rocket.
Nowadays with the availability of cheap video
senders operating at 2.4GHz anyone with enough
skill to fly an altimeter can easily fly a video rocket.

First the legalities of this. You are allowed to
transmit upto 20mW or 10dBm in the 2.4GHz
band. It is not clear whether this is only ground
based or from the air too. There is also a band at
1.3GHz which is unlicensed but while higher power
is available in this band the equipment costs quite a
bit more and is not so freely available.

What you cannot do is use one of those old video
senders which you receive direct on your television,
the ones with the long telescopic antenna. They
transmit in the standard TV band and will radiate a
long way from a few thousand feet up, potentially
causing interference to a lot of people. Don't do it,
this is very naughty.

Other frequencies or more power can also be used
but you will need a Test and Development License
from the Radiocommunications Agency which is
only available at one site you specify and costs
>A100 per year.

The Kit

So, what do you actually need to do this? The
cheapest way is to get a 2.4GHz video sender by
one of the mass market manufacturers like
Thomson. Maplin also sell some good stuff as do
places like Henry's Radio. This will give you a
transmitter and receiver which typically run from
12v supplied by a plug-in mains transformer. Your
transmitter will probably come attached to
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a patch antenna. Really you shouldn't change this.

If you're using a stock video sender you'll probably
be using at least a 4" airframe. If you're interested in
flying on smaller and cheaper motors there is a lot
of stuff inside a video sender that is redundant.
With a little cunning and the use of a soldering iron
you can rebuild a video sender so it'll fit in a 54mm
tube. All you actually need is the video pre-
emphasis circuit and the transmitter itself in the
metal can. If you don't feel like doing the surgery
yourself you can buy a video transmitter from RS
(stock number 382-0841) and all you'll need to do
is add a switch to select the channel, a 5v voltage
regulator and a small antenna.

You'll also need a camera small enough to go in
your airframe. There are two classes of camera,
cheap CMOS ones and more expensive CCD
ones. CMOS ones cost typically A30-60 and
usually have fixed lenses and shutter speeds. The
CCD cameras cost quite a bit more, A100+, and
tend to either have a changeable lens (or more of a
range of choices at purchase) and can be adjusted
for shutter speed, aperture etc. With a high speed
vehicle a fast shutter speed is very useful, especially
for frame grabbing from the recorded video, but
this isn't absolutely essential.

The final thing you'll need in the vehicle is a power
supply for the camera and transmitter. A lot of
video transmitters and cameras work from a 12v
supply and a typical set-up will need about 100-
150mA of current. So if you stick with 12v you'll
need to be using either Duracell MN21 batteries
which will last 10-15 minutes or a pack built up
from either AA or AAA cells which will run for
probably more than 10 hours. This will be way
more than you need, especially if you have a switch
s0 you can turn the kit off while you wait for a go-
ahead to launch.

Now if you take the top off a video sender and
have a dig around you'll find that the power feeds
into a 7808 or 7809 regulator so a fair proportion
of the 12v you're feeding it with is just wasted as
heat in the regulator. You should be able to snip
this regulator out and feed 9v from a PP3 directly
into the
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metal can which is actually the transmitter. Similarly a

lot of cameras specified to run on 12v will run
perfectly well from a 9v cell with no loss of image
quality. Finally, a good use for all those PP3s you
wouldn't trust again with your altimeter to deploy
your chutes properly.

On the receive end you'll need a better antenna than

the patch supplied connected to the receiver. You're

OK to remove this antenna, this end doesn't radiate
any power so you can put as big an antenna on this
as you can be bothered to wave around. So what's

your choice in antennas? The patch on the transmitter
will radiate circularly polarised signals so you want a

receive antenna which matches this. One of the
easiest to make is a helical and plans are freely

available on the net for one which will cost less than a

tenner to make and works reasonably well. See
http://users.bigpond.net.au/jhecker/

Helical Antenna

How long should the helical be? The longer it is the
more gain it will have so the better the range you'll
get. The only problem with this is that as it gets
longer it also gets more directional making it harder

to track the vehicle in flight. Somewhere between 0.5

and 1m long would be a good compromise. Once
you've got your antenna working connect it to the
video receiver with the absolute minimum length of

good coax cable and good quality connectors. If you
can, mount the video receiver directly on the back of

the plate of the helical.

You'll also need something to power the receiver,
probably a 12v lead acid battery and some kit to
record the signal onto tape with. A few people are

lucky enough to have DV camcorders which you can

feed external signals into. Those of us on tighter
budgets end up using a domestic video and a
portable telly running from either a generator or an

inverter and a car battery. Ground support and how

to power it is the real bugbear of doing video from
rockets
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Pointing The Camera

There is now a big question of what you want to
see from your video camera. Do you mount it so
it looks down the side of the vehicle at the ground
or do you mount it looking straight out the side?
My preference is for straight out the side because
I'm more interested in using the imagery for
remote sensing and photogrammetry. Pointing
down the vehicle is great for getting ground
dropping away, classic V2 film footage but once
your chute is out your camera is looking at the
sky.

If you were going to be really clever you could
setup some way to switch between two cameras
S0 you go over to looking straight out once the
chute has deployed to give you the best of both
worlds. You could arrange something with a
moveable mirror but a microswitch bonded into
the coupler of your separation joint could do this
or you could use a magnetic apogee detector and
arelay.

Another problem is axial spin. Every rocket will
spin about its axis as it goes up because there's no
way you'll get every fin on perfectly straight and
aerodynamically matched. Granted, some will
spin more than others and a few test flights with a
little bit of fin-filing should slow the spin to a
useable speed. My ADR-2 rocket spins slow
enough to get decent video without tweaking but
Ben Jarvis' motor section from Gone Fission
causes a five-times-a-second spin which gives
pretty useless video from the first few seconds of
flight.

Tracking The Rocket

Don't stand too close! We've all had that neck-
jerk feeling after the countdown so stand back a
bit, now imagine trying to keep a 1m long antenna
pointed directly at the rocket. It is way easier to
track the vehicle and get good video if you stand
100-150 metres back from the launch point.

Holding the antenna at arms length is a good
technique for tracking the rocket but I find my
arm gets a bit tired after a while. |
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tend to use more of a from-the-hip technique but Conclusion
this isn't really ideal either. Building a shoulder
stock onto the back of the antenna/receiver with a
bore-sight is probably the best way to go overall
but I've not tried this yet.

A modest video sender transmitter/receiver will cost
you around 40 quid if you shop around a bit
(Maplin, Currys, Argos, RS etc.). A camera will
cost another 40 quid (Maplin, RS, Farnell, Henry's
So What Can | Expect? Radio) and a helical antenna will set you back less
than a tenner. Add in a few battery holders, some
A standard video sender with a 1m helical antenna wire, switches, connectors etc. and you're looking at
gives a theoretical range of of 2-3 miles. This is about 100 quid to get a system working. Not bad
pure line-of-sight, no obstructions around either  going, huh? Cheaper than most altimeters, cheaper
antenna and the vehicle tracked perfectly. Witha  than a good few PML Kits.
bit of skill in tracking you should be able to get
fairly good video with a few break-ups to between
3,000 and 5,000ft. It doesn't matter what you do,
you'll always get some signal break-up as the
vehicle tumbles under chute or spins on the way
up. The only way to really get round this is to put a
recorder in the vehicle. | can't afford to do this and
I'm not sure I'd really want to risk that much
money.

So what can you do to improve the system? You
can't up the transmitted power. That's a big no-no.
Your antenna is already built to trade off gain
against directionality. So the easiest way to get
more range is to get a better receiver. The video
sender ones are _ok_ but they ain't the last word
in sensitivity, no sirree! glmfg.com sell a 13cm
ENG (electronic news gathering) receiver for AS5
which you can use with your video sender
transmitter and will give you more than a doubling
in range, possibly upto 150% more. Beyond this
you'd be looking at using a s-band satellite LNB
with a satellite receiver which is heading for mucho
expense and a lot of trouble to track down.

Another possibility to getting better video is to
have several ground stations and to combine the
received signals from several recordings to give a
good composite recording, picking the best image
from each recording as you go. You'd need a
decent PC with a video capture card and some
software to do this but a lot of people already
have this sort of thing and it isn't much beyond
what you'll need if you want to put your recordings
on the web for posterity.
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Launch Pad - Rapier

by Darren J Longhorn

The Launch Pad make a wide range of scale mid-
power model kits of missiles. They usually fly on
one or more 24mm motors. They fly best on AP
motors in the E - F range, but can usually be
flown with moderate success on BP D power. |
was attracted to this kit because it's a cool
looking British prototype, and relatively cheap.
The skill level is ‘4", but there is no indication as to
what this means.

The kit contains the following parts:

. 24mm motor mount

. Motor clip

.3 centering discs

. Plastic nose cone

. Nose weight

. 22.6" body tubes

. 2couplers

. 2 3/32" balsa sheets

. 81/4" x 1/8" balsa strips
. 8 cocktail sticks

. Paper fin templates

. Paper arial covers

. Paper nose cone extension
. Paper shock cord mount
. 18" octagonal mylar chute
. 8 Shroud line anchors

. Shroud lines

. Slip swivel

. Barrel swivel

What you get is fairly similar to a large Estes kit.
It compares well with the Estes Phoenix, though if
you decide to use the nose cone extension, the
Rapier requires more attention to finishing. The
quality of instructions is perhaps, not quite as
good as a similar sized Estes kit, but are still
adequate. There are no decals, but additions such
as the parachute swivels make up for this.
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Straight from the bag

The motor mount and is very similar to an Estes
mount, and goes together very easily. Two of the
centering rings are glued over the motor mount. |
used yellow wood glue throughout construction. This
makes for joints stronger than the cardboard and
balsa and | find it easier to use than white PVA.

Motor Mount

The paper nose cone extensions which feature in
many of Launch Pad kits are infamous and have
started many a thread on rec.models.rockets. Some
say they are easy to put together, others despise
them. Personally, I'm not much bothered. The kit will
still produce a flyable model with or without the
extension. Although | did try to make the extension
following the instructions carefully, I failed miserably.
| replicated the template and tried again with no more
success. The problem for me is to make a sharp tip.
It's just too hard to form it without creasing the
paper. | didn't give up though. I tried again using an
alternative technique. Instead of using just the
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